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1 

MEANS' * ©«.H!Oi5§. lKlE«mffi©SSffi£$ 

&nmtte*&fim#e>%<§ij-cmmmnm\zmMi?z 
wo. 

»£-r*§t3ft® 1 E«C9*8»««l. 
[»#B4] fflEffittflSfttt. fflEJ^JRfWAtt© 

SIMO! 1 E*©8Sf*««L, 

£ *4*»£-r *f»*s i etteswut. 
D»«snwset s i e*©«s*4 

mm-t^u-* om&wtikMmktirr &mz. i^eka; 

*J>ft<£fel^©®K:i&t>T. faE»fldW#XG>i6n£ 
H*tB^T*»#*8W3SAIS£i5{tt. 

£T**8«*«l 

C»*«8] li9Ei^U-^©l»E«Mi*ffi£»-r*® 



(2) 4$gasF6- 1 8 8 0 0 8 

2 

i8»«»»*f8tt 6 nrvi * C £ S»|R £-*-*8l#S 7 
E»©*»«». . 
[«#H9] MEflEfMBtttt. tt£tt*Ktt*AJ» 
©^Sf*T«E»»]K^ *> S*A3ns C £ £<&»£ 
T SfflfjRS 7 EttOKFMttt. 

«irr*«r»©aiiitei*. Kfc»aa*#jssn-cir><& 

d £ £*HK£-r 7 e*eJ!Rff«tt. 

•tt. 4>1t< £feifflE&»Kft»#©£aKWIft»6M4cD 
o «u$3 nrv> s C £ *4Mt&TStt*fl 7 E«©«8» 

^ [9*«13] «S****ia<, ££UT*8»*£»ft:SJ 

^6tifcKfl:a«*>6*i;**®!RjRr*» i ®*«jr 

¥&£. ME® l o*mreRlcSl,TRi*&n&flI l 

e. & 0 . me® 2 ©*«jr¥ awtsE® 1 

iR^RJ: 0 ■&*KJKIB:*J*t*£fc;5 «fc5 fcSB&SftT^ 
[SHU! 14] ^aHBfMOL *»«£SMK»lffi*SJ: 

«©««SO«ffiffi*»l9Ejl8«attfcmi,TV»*«ji* 

[■#B15] jK»ffi£KYb»IS*iJ:t;dnepi|«ffi 
fc!«9Snfc««HH*»6ft.5ji8»«»JC*V>T, WE 

[0 0 0 1] 
[0 0 0 2] 

50 S«S»«»» 0#««Kl!jeS»*?t&. 7JV*'Jtt««?j« 
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3 

fc»©SrtiK£#JfefcU-CV>*ifc«>. #X-$>i£#©jai 

•rs. 

[0003] «#Bm<hLT**y-;i<£m>£*;?y 
^«so»i^agi¥tuT. *£*©©#£***»;: u-c 

{0 0 0 4] --fi. *fc#Wfc»[B]£l,T, OASI88, * 

©fc» KmiB^i£5.S?Tffiffl®0T^ft!Iia3 tl-5 ©#& f> 
•f. ftmzftm&frfrZii\,*5Xjiii>*$>Z. *SK. -Jfc 
«»£l&*j^*:OA««iST?tt, fi»CDfi[«l*ti»-3T 
t>m»&32SITaJ:t*tBaKJftfcs&. «S8©ffiffli$M© 

[0 0 0 5] £©£5felflg©-^©«HfelS,»:LT. ± 



(3) 4$H76-18800 8 

4 

[0006] jS8»«»tt. &te,mtvx&m*mmT$ 

oA«3§^©fB*«**t/hs^tev^, #x© 
mm&*A.&t&mz&-rz#xm\**.$<* fi»©/h 

10 ftWfcOft/hflHt-vetltt. «£*fC^Vig^Mf^g(,*tpJffi 
fc/hE*8Hffi©«igrt*g8|-p£-5. i<5<t5a/h«gf 
ffl«iS*|ga-r^±-C©WS«. l«fil/bJ:3C. 
©JK#:«S»*fflVifc->XT-AT«. i«#88»££il&## 

[0 00 7] 361:, U >£S4B&m*&^i$ltJ*E£&£! 

>*)i&mvT&mmzmAi<tiz. ;-©«-&, **© 

T*4. «*.«. g|«^K^S!jilK»«»©^X5 1 ^>^ 
;PTtt. 2mm£jBA*«fc3&«S©»tf*»J«3n 

u©^tli, ^^y-;vjs»»am©«k5^»t#:«s« 

fc*;**/-;Pi©S^#*iirr;fc«>, ffiiaicMLTti 
#x£i!Rttir*#^£D3 5K*frfc<l£ft3. c© 
«*©S5»«att, #>:/-$>:/n 

[0008] ±>£Ufc±5*/a»w«jab. /wgfc^©** 

mm i>ttmft&mni& mnmsn-woBGwmmm *» 
«3Rsn-cva«. c:©iat#*8»eft6«. k. *«, 

^XK #7X^©««»-5Utt*S«tiUt#**^\ 7f 
0 ^-f o >^©^^«fce&S«t Lfc*«B««»© 

ztmz. &{£.m# x&ms.j3mzm.-r}te!>izm&o>T 
so asictt^x©«tAnp*^®-c»o, «t>tmn 
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5 

[0 0 0 9] ±|BLfcJ«^jil8»«»tt. ^rtT8lt#«S 
fctcaT-Sfc©©. 1S»©raS*^T*r5. -ttlfc© 

m^Km «r> t v>5 »Hg±©s«iK)S^r urn -s. 

«»t*KJBf»j«StcD->-;i/*t«IU<?a:-5i:*lc, 

to 0 1 0] £fc*9c#Sm«. 8aifibfci:5fc, TSB** 
S±l8^-#fi©^*fflEfefflT#l&;*n-Sfc«>, 

m.<DT&ik\zmm*&»&z\ii\zi3.z>. -rt£t>*>mm&*i 
&<-r%\z\*. mm*&mw®.m<Dmm&&<owm*:*L 

#ft-r ig«$,&©i|g£*#<-B-sf-5£?rr. 

T^Sfc*, «»EJ8©l&**iSn&tBflF-ttft«#£«E 

cooi i ] «fa<D»je)#ttirKUTtt, «*© 
*mm>sajiais^&ttt&?i!i©«*iB«Hj. *s*5<t-?- 

5000-10000 cm 1 "P. cn£8Biftfy]©fcttat<fc 
<fcS«fc5fc*ff»{*tf3fc«>l;:tt. «fcl 5~3 0ton 

.tor. &*<om\mmzm^£>nT&itm$>¥tvt 



(4) &1HF6-1 8 800 8 

6 

[0012] «*©«s»«?a©^x^A*a3etc 
-r-5*o»*<Dras^**. ®mw.m\z&^T\$.-iso> 

SffiKJSSLxv^cte, »*&£n*^£&s©#*& 

[0013] mz. /t-7;v^-D*-jj?>x;i'3js>K 
iff : Nafion:Du PonttfcJI) UEnrfxi h>3*«tt 

jt&fcusa (M-ioot) Tftwrsfc*. * 

^«88ffl©miKtLTJW*rc£SaV i:©,fc5&10 0 
«3fffi-C©*©iSg©ragra:H18SS!Jfc t>©<»: 

[0014] «*©8$H«sn?«. «»*flc©«!iHics 

20 *J«*©igiR*ffoTV>«:. 0 4 2 Cfl£3lS©«m«ttI© 

[0015] tat>504 2«c*-r«fc3ir. «m«ffis# 

#8 1 OfflBK. ^DT-8 2 SIROttWiSSiaflWa^ 

^H83t, ^(DRMmiz^m.mmyir b8 4 &mm 

U ^©ffiSilfHi^ h 8 4©TIC*^*IhIIR^ h 5 
4SttW\ itiemADP8 6 ^MtUa8 7©Bi 

i/ b8 4rt^M6tl. C©S§tttffl^ h8 4©rtSffi 
^>^8 5IC@iR$n, ^m^tt^HlP8 7Slo 

xn-mz&tui<tu£>. 

[0 0 16] ±l2©<fc3^^*©lHliR*S ; £, SS^?3 

[0017] vtztfvTrmomnmm&mm-rztzib 

[0 0 18] -3*. jS8»e»©->X7 1 A&««t»C-r5S'J 

©sh t br-t©«je±©ra®*** -5. 

[0 0 19] 04 3Ky>8$!j«»Sffi£W£LT-?-© 
-KM*«te«|jiS^-r. £©*•&> Kfl:«ia3 8. « 

3 6 , am& 3 7 *^^-5fissB©ffismK-feA 

50 S:H#. cniC«toT#fie»*B5«IKSSiRL, i^®/* 
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7 

soais t s&m&mzmm ltk tt s nfc-t/s i—* & a 
mm*-? % -5/£ttEa*^ u& v>«k 5 ic & sss© 

[0020] z\<D£5izmxamm<?»imntk'T!\z. - 
0>s.f&i6sm.(om^t.vx't.nv-^fs.E\zm^mm- 

< utt LT*>z<Dm&\z\m\,>sm&mvxRfo 
C0021] r©<t5^;:t^6, **cDfi«S5^*4 

■z%it>iizmw.\z, -rfit>*,mM^izM^.x. *<om&x 
a>m&\z\m&<oi&nmz*tv. i-=>o^mi)^Rf^m 

•5. £®«fc5fc#*#tt-r?»;:*jpiBa6 3- 1 4126 

6^S. <*reB36 3- 1 4 1 27 O*H«tfc£*K0B7* 

[0022] b*>u^ecoj:5*«j«©*8««jar 

[0 0 2 3] a«©jSR»«»T»±«ftlSSA^©«»H 

[0 0 2 4] gtf5£«5/t-7;^a*-jp>x;P 
:Nafion Do PoDttfcK) ft£©^Dh> 



(5) 4$B8¥6- 1 8 8 0 0 8 

[0 0 2 5] te^rO«ffifC^ViT»i*<0^*tjg 

ant*. «as^»cj;o4^t--5*offi, ees 

[0 0 2 6] £<08fcEjfc4MJKligALT#f&Lfc*-«> 

tat. ^oHSfct®*-?**. 
10 to o 2 7] 89jew«i<, ajgc©««*^*«ietxfc3e 

t0028] H2 8C. 2 ®<&fe«ffi««&tf fctt^fl* 

3 7 tt«Stt«, 6 0 tt««me, 3 8 «Kft«I«-X?» 
0 . 2 •OC0fi«S5 5 5 tt "J - H 5 7 IC«fc o T«^«Cfi 

m\zm$i2nx^2>. -r3<ommm<omnm3 1 a. 3 

H-t^TS*. 0 2 8 JC*ViTtt«S»©«l&tt^ift>5 

to 0 2 9] -r>©58«fiB<D«m«l 3 7 a 

£©38«»tf>ffifcS«ffi3 8 a tl^«tt£0«»»flB 3 7 

8 a tWHmm3 8 b tOWfct>l^«tc*tt<D4aE*tfe 

30 to 030] z&fgffi&nm&m-D&Q. mnm^s 
i/xws i mm<»m.m3mz v-aw-ox-i *><r>imtit 

tO 0 3 1] LfttfoT. JiSBWftK. «»W««6BSr 

®m}\z\^x®m\zmsL\s. is»»«»^ra. ^«9<o® 

tO 0 3 2] -tSs -«fw*S»«?fifc«»&-r*«S«i:L. 
S«#:*t*-5. «5»tL-T^X*ffiffl-r*«^«. OAffi 

<h»«»ffl©«<Bf«»©ji8»tUTtt, mm 
mzmmx&z. &^xm#nm&m^itii&nmm<* 
mmtitt* $&izit»&Qwrtwi&ii!nii>m&n 
so m(ommwmmx%*. 
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9 

[0 0 3 3] ««fj»»©*-C%>, X.9J- 

jviizac i -csft^usi?*!). m&t>mmiz 

&±mfr<Z>¥1&\zm^Z>Z.i:iPV$Z. 

[0 0 3 4] *<olttbil&mmzgtti1±Q;@MM1>tmi 
[0 0 3 5] ±j*U«:J:5K, -R«fcfl£#S<Dj68»« 

[0 0 3 6] 

[5S9!at«¥ifc b £ 5 tf-siiJ®] #S8SHtt-bEw«*© 
vxmmwwm&ntiL&m&-tzrtt!)\zfft>nft*>o> 

[0 0 3 7] SW<Z)Sf§2te. *8fi«)ft«)SifPfc#oT^ 

s. sec BW©m3«. e«as(ffl©-f*>e«€fi 
sfi^-r-s^-tK**. sec, i»oi4», /jn^od 

#«KH«fflV»&«^K. QSRRI=£ 
[0 0 3 8] 

[KS&**-rsfc»o^a*j:t;fpffl] *«^tt±i£ 

WBW*S*-r<E.ft:«>tfffcn&t>©T, IMoilT 



(6) ^¥6-1 8 800 8 

10 

U&jBWflM6C43V>T, iMEX^v^Wfl.Hffi©^. 
iitrE*K**8i<o«Sffi£3-*. a^itaERflSjWtfXO&sni 
¥ff»CEB*n»:4>*< tfe lo©ffi»c»t>T, USER 

[0039] m2<omnmm\t. &mm. miasm**. 

k. t&&m{tmisx&mmi]fa\zmrm{£m#x®i&m 

(DffintiZ3?tz>£ : 5ttiifa\z. mwBmvmwzm 
mmftmnt><$Lm&-tzmftm&mAi&zm% rer 

[0 0 4 0] 83 0>jR*WlM& «R»ffi, Kfc 

■tHttttfcfeV'T. RE-fe/1l"-*«>RERfl:»«£« 

T -affile itGKfls»^ftAiK^rmic«mMdM^ 

E«SWffio«ffi*-&*. *^tafBK-fbS"J^XWi«ntiF 

fc. mftf&»mnm\tti\zfaVT-mwmnt<tiitiaL# 
Msm&ifrvTW&tztmz, umm*mm*&tt< t 

coo4i] KAmmmwm. «»«. 
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11 

Wt'J>it<tb 10©Hl:»t3T. WEKftffll^XCDSS 

K*s»a * «fc 5 u it z t s»a t v» 
•5. 

co 04 2] *fc$sic, ms<Dim*mz. mmm. 

ftfWMJI*R»t. !9ESIteffl;tfX£ll&EK*fc8Wx# 
«&»S^LT«*&-r-5t*C. ff(Ei8#jKittSa&E«itt 

[0 0 4 3] *fc$e»tC, $6CDj£tt«fett. fiKflffi, 
[0 0 4 4] *»^©«±C!)«K«Bf«»C*^-Ctt. *r 

«jg*i«3Sf<k-r<b^£*fr^5i:*»c» «mk±o!> 

[0 04 5] *K©$g2<D@WT**£^©#tti#«; 
[0 0 4 6] fflJ%, emffit, K<fc»I«£R^^n6.<7> 

p«ffi»cttJ$snfcffi«¥H^«wr«»««t. sites) 



(7) effl¥6-18 80 0 8 

i.2 

[0048] -;^©*S«ttjK»ffilC«l&$ n. 

io tt&ax. *> nsj&mz.*. 

[0 0 4 9] JRttffi CT/-F) : CHa OH+H. O 
— COi +6 H. +6 e 
m.ttMm (#V-F) : 3/20i +6 H* +6 e — 
3 Hi O 

CH, OH+ 3/20» — COi +2 H2 O 

•T*. -&tfTtt. ^^y-;V£K5R*tKiS:LT2 ; E;KO 

[0 0 5 0] /h»«38ffl©«iE&«|j£Ufe<g^. 
[0 0 5 1] ■£<D1ttt>\z*m&W\zi5tf&. SMHRS® 

m*&wittmmmmzm?zj: 3 sett e»nfc*?L«:»5 

[0052] *^^«. mzt&tt.mm-v£.i&T*7iit>m 
«:r*4iaa. -r^fe^wi 0 o-c^Troiaa-c^arr 
*&nmmzmm-tz>£m%i-?»&. -rut>^ 

40 [0053] f^siiafi^iKj 1 0 0 v&LTmmnmi&t v 

mzmftmftT&Bfim&nmmtzmmt'nz® 
&n^%mmzi zmm-tt.%toii> 

rtt^a h >mm&.<DBU*m#?mi&mttUT\,*& 

50 [0 0 5 4] *K»«|}fi©/jNSft:&#«b«:«-&. 
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13 

[0 0 5 5] #g»BW(DSfl3T**jg@gB|Blcofl&En 

LTV* S £ £ t f * *><0T?»-5. 
[0 0 5 6] tfc;b*>, £U©«H«»lC;fe<f»-n4. £ 

[0 0 5 7] H±0£3K*ftHfcfRSfMMtJltta& 

-r. 

[0 0 5 8] LftAloT. £C9«#KJg£ffl(,>fc«R<BfJ3 
[0 0 5 9] *«^fr«*«7Ktt%>Ktt«*tt«Jf5t 

[0 0 6 0] *jt. mmmiivx\t. m&mtff-mRR 

* :Nafion( #BDu Pont ttSJ) >UHfc>»S?&*r-r* 
[0 0 6 1] £<B«fc'5&igSSB£fflV>*££lC«fcD, * 
<8«© V>m©t>«Ct>«»H £ LTftUfJ-rs&HS**! 



(8) $JI1¥6- 1 8 8 0 0 8 

14 

[0 0 6 2] «*<0«** : p<!!>«ffl«S«f»lCIt59 

[0 0 6 3] SSfc. cn6a)^ffilC*^T«»a©ji 
[0 0 6 4] *C#H©B«©Sii4T»'&mffi3lffifc£ 

»«sic*v»t. iwitry^ 

[0 0 6 53 IPli, **Wfc*(f»Ttt, «S»««S©31<E 

[0066] $6ta«*ts»a?a«c*^Ttt, mnm, 

30 [00 67] 

sr. #Ba>Btta>s&iT»*. m^mm^rmitm 

[0 0 6 8] BIB, -S6JS«Ojl8»«»<05aWldc* 

^•r-aB«D>:#^«0T*-5. wbic*v»t, i\m 
mm (ry— H) 2&ttfldf& (*y-H) 3&cj:d 

40 2«J:CmftM«3lZj:?TS«ffi4]9ft«|j<dnTV» 

[0 0 6 9] -£LT. ±BBUfc«t5fte««4S-fe/XV 

SX^y^6*^«^nTtf»S. COX^y^6lt S 
*W»Cttie@fi54 0)«l9I«>iSMI^bT7fT&ft 
SiilCKfSn*. fc*5. ±IB-fe/XU-^5»4, «^ 

so SfiiuoMana. ast^tjstJT, )^«ffi2 
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IS 

*Kfc*]ffi3£«fl?R«l iKDfWZ. ««. 26-6 

Wi&#§©«&/s&jiJj£T4 *359itt 
*Ac. &ttai2^gStt^&3§#£«iBi8fc!<hl,T*>J: 
[0 0 7 0] CUT. *«^©jK»m»fc^T. ft* 

©tee. Kft:«i^^Atx^»/^6iC3ttUTSit*in)»cdg 
T8M>s ±*cnio»<9 -cKflssy^x sirr C t lC«t 9 . 

TR»»CS8En.5C.a:lC&<&. *C? V C©3ijS0!|-Ctt. 
•fe/^ V-9 5 ©&fcJWffi 3 t»T-5MK. KflSSWXS 
mUUfii} (Hf, z*(Sj) ICjrrKrt:JW;tfX«t&Sl7£ 

CO 0 7 1] Sfc, ^XWffiS««K*«CJt^St^U< 
/h3V>fc«>. «»EfcK&S?fcre#«»£Rfc80#X© 
n7>^S35A5t. jS#*S#©#*&J:?>Rfc^#X© 
«!&&Ji-r*jtC'r-5Ci:A<«l*. ftlB. &fr>TttttiA 
©/hJM:©*:»»:::»rfiJ-r<&-5. £©«jfo&>Stt. KftSJW 

7 ©Srffi«£*£ < -r*as^nMKfe*«*. 
mmmm&*:$ < -*-«&«eiMre*e < u m&z t. 

Kfl:M;tfX©JEE*«<fea5±£<fcrK BftftltfXftPHR 
0. 5~2 0mmSS*t, £21:3* 7 ©»£«£: LTttO. 2 

tferrs*>©£-rs. 

[0 0 7 2] ±32EUfc«fc'5C. cnmmmz&vzw 

5 »i, KteJHtfX SSfE-T? V t L,T©«fE 
£0Mt-*3r2t>©T*.5. H©«fc3lC. -fe/tU— ^t^-v 
>4.;K»^<D«fie$wr-58?cB 5 (6TF. =?\>*)\, 

[0 0 7 3] -k&Vtt£5t£T*>*)U&m±.KU-? 

\z. »fl:»i*xa)flsns«fc<-r<5fc»tc. #?ts#rt>e. 



(9) !fc@l¥6- 1 8 8 0 0 8 

16 

[0074] a sic, m{tm#x&t&m7<Dm\t, ±m 

V1t£5U&fr&m&?Z>b<»T-$>tU*mzm¥3&&V 

**>©•?«&:<. a*.tng 2 sic. 

u-^8SfflVJ5j:tt)Dilfir»-5. n©<fc5fc-fe/xu 
8 tt. KftJWffi 3 ffillCKfcSUtf X#*&fl» 7 I* 6 

n*t*»c. %mm2Qi\z>bmtiim9>&mfz>z.t&x- 

SS. ^A->^^*ffi-fe/XV-^5 (8) K.Wtit 

10 ^#X#»» 7 SKI** Kfls81ffi3l;:<feKfl;81 

#x icamSfciBW-s dfbBjtgT?**. 

[0 0 7 5] ±EL/fcX^y:5'6©^<tt) 1^©<H 

ice. - ©bsc»o r«Mff«A» i o twrnnti 

*UT. ±i28c#«m*A»l 0rtfc»A3n&8c#SB 
T*K**«2l;:#»&£tVS. CCT, RfltfWXSTflW* 

s-tffiKipjoTSsrriSfc. i*#«m*A8&i osx^y 
a? ^6©±aRt>b<ttT«Kia:»it, x^y^6©«jg 

*tffi«>T«St£fc<&. J;,T. KftttfWAB 1 0 it. 
X:*s>^6©*MTO©5^> ±TB£RfcHfc4^©S© 

T**. «E#:jS«»^A»l 0 ©««£*«» *^«f 

y 9 6 ©fflJH^ 6iS»»ffi 2 K«l&-r-5&dK: 
tt. ±IBL,«:4^©X3' ; y : i'ffl!lffi©-5^. S«gg4©SS 
ITi^^ns 2 o©fil®©4>fe < t MA.\m 
®4a) iCfi^T, »i#:*iS^*AK 1 0 "T^: 

3(7 t>-&, ±mm#ti&mm\m ion y ^ 6 an-mm 

*»ffi2©*affi&-&tfMT, *^Kfl;a9^X©S5nt¥fT 
Kffigsnfc^JS:<a:'bl-p©ffi4alc»o-C, 

^x©ssntstsrr-5«t5^*(s»cKit5nr^-5. * 
^. %mi3x-m&mm&&n&2\zijiitzi-rz7t}!)\z. m 
#«8«#aki otoizmAfswtmitji&m*. ±.&&w, 

[0 0 7 6] cmSlr^T. K'fbJW^XWffiEnSIBS 

iE-br, c©^jgw©jS8»«»tt. Sfl;Sfll^x©« 
(z^lSl) t»tfrj68»©X5'yJ'6Saffi'\©3IA 

Uf»\ii&&*ffi\z\m&-$ii:T^z>ittbiz. m&^nsm 
fo-rz>£.£&r-$ztmz. mm±.<oumtfi'S>i3.<. <t 

[0 0 7 7] ±EiS««*AKfll*£SS« 1 IB, X 

6©l»*#ltg8«i*aiLTfet^L, *fcg"J 

so ^stisfc©T»attt». fcfc*u «»«A&«f£fittn 
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[0 0 7 83 ±mhitm#tmmA»i o©«M*kt. s 

T#l&an*t>©-e<&nfii:V>. «S»K'*^>^^6i« 
#*8»*A85 1 0 lCJBE#*RW*«|&rs^ftO— Die, 

WAK 1 0 iCSSAfS^fifc****. CW^ifctt. X^y 

Kl 0fc*^»C«9t**S»*»A-r«)^t^-C^-5. ffi© 

®^i*»c«fcn«. >*£«#«S#*ABl 0 

£:©&«&. ^*D«#«Sff»AKl OfciattSn&jKS 
ttAD©tt@«. X^^i?6©±ffiJ:0SS<'r-5ies.S^ 

[0 0 7 9] »t#:j6!S»3IAKl 0fc^*S##-r-S(c 

a. WL&f&ftmmm^f&nmx&m&f&m 1 1 ©«st;: 

J;^TS*5fe©0, KflttftgAMl 0©BiW (0 
tT^T) £0. 2~5amg&£-r*::£ai#I:L 
V>. ««:«S»»A85 1 OWKKttfO. 2mm*8i<>:fcS 

*A& 1 0 rt©iR#:jSfi!|5Hi»«tUT*llktr^i Z. 

»«ic#5ft^£#*-r*t. sa^«s^»AKi o© 

SCt fc#* L/T. i*#*S»*AK 1 0 ©KtlB t tt 3 mm 
[0 0 8 0] &fc*U ^«f*T«E**8»WA» 1 0K» 
fcft»&-r-Sfc»»C»i. «#*R*5M*Ai&l 0©^?j<fc0 

et*sas-c»s. *wmb»i*aisi 0©^ 

»IIS;ffiBbT*>J;Vi. ±E8c#«f4i»A& 
1 0©l©mt«5nim!£fi;?.Tt>J:H. fci5. KttKftm 
A»10©»tt. 6 ©(llHfci&rjTlOlClBfc 

Sn5t.O?ttft<, tofc©X*y*fflafcfci£#«Stt 

1 0 SJgfiJtr* it fcoJItTabS. 
[0 0 8 1] JbMUfcJ^fcjKttff***^!*, 

0. v&m&m9>{r&x&-rz>££'c. eawfpsdsai 



(10) 4$H¥6-1 88008 

C©«k3fe«Sttffj«8Sra:, fS*)Kfi*AKl0 
t«8«ffi2'N©«J&g5, »S^tt*Sfig2e#T*0. 

>*©xai$ra£#*.-5i:. gnrr*«s»© 
«»iii>^< tt> i»K±ttsa&fp»-c€rs«t-r*ci 

»i o^©8&#jK»©#i&a. ±mi>it£5itamnT 

10 ^>^rt©rtBE^T»f*:«S»*i¥LHl-rJ:5&«« 
fcLT'&.fc^U St»#«i(BMIABlO©€g*TIB 

»*5i€rwr«t3^«*fr<&cit>b-c€r-5. c©« 

«^>^©tapBgm«at#«s«*AKi o©«mtcw» 
anav^. ^«*ic<t-5«-&tt«*«s»»AKi 0© 

B8ffl«k 0 iMmffi** >*©ttinittlWS:*£ <tSI 

[0 0 8 2] ±j£LfcJ;5fc;5aHC < fc-3T» 8c#*8»* 
A»l 0rtfc«ASnfcJK#:*»»«, ^«*JCJ:t)j8S» 
a? I2c«ttsna. £©fc#sm««mffi2«ifc:5i€r£ 

#?L8#-e»£«Rttffi2©?L£iiiiea-t*fc. n 

<4*««>0rft<, JKfr«»©At)P«lT^>fMlc« 

»cb«*fc«8»*A» 1 0 £t8w* d t*tt3a-c»«.. 

[0 0 8 3] «K»«2 ifc£#?LSS#©?Lg«m, fflcfr 
)K»*AK 1 0 rt©«#l&#£gi#ii*#s t»©-ps&n 

Kl 0©BiWS#«Lfc±T, 0. 2~3 0 0«m@S? 
iKtt©fgSt*t-6?L©«««, 3 5~8 O^Sffit-ra 
«i»ffi2©K5e»*ffl38t&D. i&3 0 0(iii SiS^* 

©*«^8 0 *Sj@^.-5t, S«?L©SWJilin-r-5 , fo© 

\z\ts nm* o . 5 ~ i o o ua ©i5H. &itn<D&m 

J44 5~7 5X©«Ht-r-5^t*«a*L^. 
[0 0 8 4] ««:«M6f^S*T*S«ffi2rtlr5l 
«7 SiitrfcJ&fctt, jK»ffi2*©2S^3l^ji*n&J«fl£ 
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V>. fcfc*U «m«2©JbELfcH£«1-©<IIHtt. 
[0 0 8 5] i«#j«»£j&tt«2ffi9fc§l£^fc»<0^ 

*ffi-fe^ W-* 5 ©*R»ffi 2 t»-r *MIC. 8tfMl8**# 
2SjffiR»£L,T*¥>*J6) (Hf. yTSlSj) »Cf8l 

»S*8»ffi 2 ffiJfcSI^&tt.fc 3*lJ£-r ?> £ t *> UtBTfc 
5. uC«^ IRfMBftVABl Ott. '>&< t 

1 2 ©rastssKS tmft&mmm&-rz& 5 

*t«S»«2 £fc*£?LH#@#©*S*££#fjrr;5 

[0 0 8 6] ±g3«#«M*«*&» 1 2©J§M*IJ. 

<t*>»l 2JC«fc**Bf**«S»ffi2©^'g*«tr)/h$ 
<"TS^S^*S. t>L»l 2<©%«**ti)S»«2<D-e 
n J: 0 ** »t«:«S»*X8& 1 0 *©ffltfMRHtt, 

fflt*jS8»«i&« 1 2rtirtt«*&sn-5fc©o, «m«2 
tcttft»-r-5ct*t-e^^<^^ 0 1 2 

(ommt, >*)vmm±ni'-i5> 5 ©#wctm<t8c 

2~1 0imii©*fiHfr*J:i:d<»*b^. 
[0 0 8 7] 1 2 ©«** 1 0 mm&j@A2> 

tftoT, ffltft:«S»«l&» 1 2*^U&S«*tja<?5: 
*. 3»IC. mi 2©H*<0. 2mm*S»t^Si:, 

»©«;*£ UTttO. l~2mm©«Ha:-r-5ri:*W* 
;U«Effl-feAU-^5©^J9SA?<-e-^-5S^r. -€-©i(6 

£f*;r <!:**.£ 0fiP£lA>. *fc»©t!Wu ISiei&sai 
[0 0 8 8] ±iE»#*B**#M&j» 1 2lt Sc#BS 

*8fl3»A8l 0lC-e©^e*TJK#«»&i»A-r*«-& 
fctt. KfMNMIAJKl 0©^*«fc0ja«:)Sa»«J&« 
1 2©^ga©B5rt**£<ft-5«k5fc&?rr5. £© 
«fc 5 &€:«*©£«, £*«»Ctti£«Wi8ttgjAg& 1 0 t. 



(11) #B!¥6-1 8 8 0 0 8 

20 

1 2 ©Brffifft. *J«fctf-fc/tl— * 5 ©«l 
j£#tt£j&»jJ*A»#ll£g&*tl lWtmTife***©-? 
3£ U < tt«**8»»AK 1 0 ©ISM t J: DJR 
1 2 ©ig:&,kt;ai<*©4>fe< 

12©f«B. «»S2tfeS^Rfr^ffi#j£»i*A 
Kl 0©#tt«#*Ufc±Tr«Jg-r-a , b©&-r*. * 
fc. 1 2©JlMKtt, B«bai#*§tt&«7 

©^«**>#«-ra^ii*ts&D, 0j*.tfRfl;8wx#*s 
w a* 7 ©«* *t;ai**t««:*»»«j&» 1 2 ©*-n«k d 

1. 1~2 0«SSt^-5«t5C^-r*it*<»*b 

v». seica*u<ei. 2~i omnmx&z. 
[0089] ±$m<£imw&m 1 2«, 

K18tt&ttntf&&fcV>fc©Tttfc<. ^it#r6j (z* 
(Si) «ClAj*>oT45fl[~90aE©«HT«ttT^L,Tt>J; 

a? ©w®»ca:its*&ttc:©|®DT^^. 

[0 0 9 0] £©«fc5fc, ?-V>^V*ffl-fe/XW-^5 
ICMAl£4c^miCXtf«»f|:iB»fUeM 1 2 CRftS 

«i2fc«|&3n*t«(C. »1 2*aLTj8K»ffi2©« 

i o rt©a*«s^s, «fc o -jgRSKBSfii 2 »c«»&-r 

2©M^r£^J«Lfcfe©IC'PV>Titt^Lfc 

«s»ffi2*5«ttflefl:a!ia3fc^bT<H'*fc9 i -\'>* 

< t"b— ??©5 1 ¥>*Jl'©S©?LSS<^K«l:oT. ?« 
fiBiBi^ft©8!l«. O.V>Ttt0:D-e©/^b*^ 

40 [0 0 9 1] Sfc, atfl£jSS«»AK 1 0*&ftfW2£ 
ttS®-C35*. ^S^tt. «I)*bit«t5»C^«aiS©gl 

*«rvaB£A«<ft«. ^«aK©aE#«»»fc»-rs» 
*t^r»T**. -rat>-&. js««ffi2©#?LSflc^® j ?» 

2©rtffi»cKftSRS^;^«^tlC«fct>T. 
5ff U<^*<ftD. «#«»«*»l>ik:3l*i£tf»ffi*«* 
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ttlt, »H*«S«2*A8& 1 0 iSST* 
fiSfiffi 2 ©aSTIl Kffc«»©JBJ£K:.fc D«M£&tt© 

[0 0 9 2] tn^r. sm«2tt, ««jRis©ie*98 
2^®{ca»t&n-5Kft«K»4. ±iB«Tew*»Sb 
s&Sfi. «**ffi2©ir/^u-*5^*>*..ii^,hfc 

[0 0 9 3] fc#8S*4*AKl 0-.©8c#«m© 

S®lc:3V>Tt>ISfc^©«M&&^&Tifc*. 
[0 0 9 4] £©J:5ft&fc»»©«j£#ifcfcLTtt. 

Kte3ram*^*ill&gB&*TM&£±tfT&R©sj 

[0 0 9 5] J:IHb&^HiSCTfc*V»Ttt» 
*ffl-fe/1 V-9 5 5£^LTe«SB 4 £SUI Vtt*? v f 

b<Dr\$t£\,*. mx\i, 04K^-r«t'5ic. «#?s«i 

£ A 5 fc. *8**ffi 2 ©ISfcSUffi 3 t»-r.5SlcSit^l^ 

itmm 3 ©«ma 2 t.m-*m\zmm.i3mzMf$.Tz>. 

0 6 IC^-TJ; 5 K. KfcSOffi 3 (OiffSt 1 t.m 
TSffiKS8fc^#*#U&»7*$:ttT'&J:<r>. 3 

«. mmu*Vki&m 7 «m»H« 1 ❖jsswa 2 »c» u 
tv>a< tfe«fcvi. )e8»ffi2^»Kft:»ia3 

ICVS. !M^#*#Jte9?7£JBj*-rs;riK:«fcoT 

[0096] gfc, ±muit£5\z*mm2tmitmm 



(12) 4$0IV6- 1 8 8 0 0 8 

22 

CilCfc-SfcaTafc*. ±IBlxfcKfc3flS3's©»c#:jK 
3 .tfcS*?lR#©?lg£, «#K»i6^^*-C5l# 

*. -€-©±5fc«£l::tt, Kfcffl#X#*&S*7!WR«ffi 
JO 2 S&BKflSS>J«S3©V>-rniC0SE$nT^S*»C36^ 

toe-r. ji8»ffi2t**#?ia«t0»^»iffi3ffi!i©a© 
?L*atftfj;v». &«u wcimz\znKMi)7,m& 

i7SRtt5«&. K<bS«ffi3©»7*B!<ji8»a2(a 
©W©?L§&V>Tt.<fcV>*». «#«ma»&fcJ5Rl#X#W& 

m 7 ©Mffisa ursftJWffi 3 »cgA-r**s-?-*i*<<fe 

0. C©«-&«B6-ft:»lffi3©«R»a2t©S!«ffi*«fctf 
[0 0 9 7] ±E?LSrS<^tbTtt. «8»«2tK 

ft:*fijffi3 t©»a&ia§L^^«»s^5U-«KUT 
a? attbfco. ^®Effii-W*^w»J^©iHm£iSL.. •€■© , 

<&35rfc«*<#tf&n*. *fc, B6fl:JW^X«»&»7i£K 
flJJWa 3 C»J«-r*»#Ctt, 2 3 t 

«WS«tJ^tlC«fcoT'b, »fc3Wffi3C*#«SS*»« 

[0 0 9 8] ±IHL.fc#*JS09©«8»*?t& 
tt, "b«#«S««AIS 1 0 *©fflt^«R»*t#?LS 

50 3 ©SSSB^«flPJ8« 1 ©«SB»Cift»S 

T^ttn«^fXS«»R«llr«iKT#^V>fc«>. -€•© 

3tc*s*T5itra*n. §i€rasnfcfflt«;*8»ei6ft; 
»j^x©aa*Eati$-a-5^tt^.5. a^r, m#i& 
mmtoftm 3 ©ww^sAoatro&KCi&s*** 
•5. 

[0 0 9 9] KflS3W8i3^©«^j6R»©gA©IS±tt. 
S*W»cttKfl:SiJ«B3t)&:*^?lS*©?LS?&, «#«S 

AVi«^*ia&S. C©J:3^*^©a[«:J8S»©gAK± 
tt. «AtfKfl:S!lffi 3 ©at#«8»*A» 1 0 fiJ©M©?L 
»*^»a»fl:«l«3©IS«:jB»#ABl 0 

ts-rsffi*->-;uffl5»-pa5^©^j£«c«tr)ff5. c 

•3. rns©*3at>ix<«a^»5fc^x9u-«ca 
50 *-r-5*i*^09^ana. s/t, fiassufeffitt^s 
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CO 1 0 0] »#©K<bS0ffi3<DfflI®*->-;i^S 
^V>^Jl'«lffl-fe/tW-^ 5 tTv-JWSW 1 4 Sffctr 

Co i o i] •tKi'-#+9-v>*)vm&m»fc 
«^->-;va!»i 4*«tr^t»cio. m{tmm3<om 

ffiSr-V-Jl'fiStt-CSIdCtAt-C^S. COB, 
« 1 4 SlUfcSllSi 3 ©GJH©*l::#tr £ t *>T€-5. 
CO 10 2] tC5T. &&m4&$UBV1t79v9 6 

d3) rtt, sse?4Wosfiw^»»&««-r-6fc 

ft, 79y9 6 (13) £»©ttt:t&t*ntffcS&V>. 

±i3v-;i<88«i 4S^A»fiStt5S(e( 
•ei^cicto, &m-rn tfjg«e? 4 £is»tttt 

fclSK. ®«S84aBiB-t>5 1 -v>*Jl'*ffl-fe^V-^5 

(£TF, X^y^«^ffl©taE-r) HfcaA,*!^— 
«1 4*td'A#tt«»c^-rsc:t»r<i:»3, ±El/ft« 

co i o 3] -rut>*>. xfvirm&im&mztktstim 
nick omt>nz>79 y ^*«e?a©jp$ J: t>m?n 

^J&WWi'-WiTgft^. ®.\Z. W#*m© 

j*3#ME-nc j: oa^nsx^ y ^«j«eBarojps«t o 

J9ltn«, X*y*6 (13) &*8«{=WT<fe. HMfcSJ 
ffi3^«»®«l^<DHlC®fW*<T^T. SMWfc&fl* 

CO 1 0 4] CinicStLT. X9v9m&&&m\zms 

y*6 (13) Sr»*Wt&SR«C->-;Pfi8«l 4<D^Jg 
T, X* y *#|{£flB.&©JP3 t ->-;U8B» 1 4 ©jps CO 

©=/a^. ^Pttss5»-r*fc©-c*n(fffl^©«» 



(13) 4$BI¥6- 1 8 8 0 0 8 

24 

co i o 5] sfc, ±.m^it^\z79v9m^Msm 

\z is-frm* l 4 £t*tr»^, »fc?W« 3 ^©i8c#j«» 

cdsass t>\zmmzm±-tz>fttt>\z\t. a 9 c^-r«fc 
•s t. gsfcsos 3 t->-;pfi?« 1 4 &a>mci*m 1 5 * 
»&\,. p-jvfmi 4 h&{tmm3 ttmtiittHsiz^ 

£9&«Mt&T«::&«qMtM > v»«. cnte«fc9, 7? 
Ktt#*iMMftfli 3 KSis&sfcnscosatts - &*» 

T?3*. 3 «flc*8»roKfl:aiIffi3'v©SABS±* 
J0 «m»CTS»Ctt. Sft^«3«)fi)B«)3lSS<;:tTfe 
■6. 

CO 1 0 6] Kfc»Jffi3©«#BS*H*Ag&l 0t 

<bKt?«&KliA:<. »8H4©«&iRiWSB«©-SS&-> 

3 cDissg ii*tmmtmii ©iaifcBSUHj*«tt* z taw 

CO 10 7] tC5T. Hl^HUH9JC^UTtt. *R 
a? nU2. «WH«l*±««fldW«3dt¥B8-C»bTW 

■€ t n©»ftra*l8lliW4:l/T'bJ:V». 01 OCIt *K» 

ttftHtt. «S**ffi2 fcttftHttl t©»«ffi, feKtt 

soara 3 i t<Dtmm<D4>tn< fb—jjiz 

CO 10 8] *f?MCD«Sfi^fac*^T«. as. 

CO 1 0 9] *»M©*8»«SSC*HTtt» MJ£Ufc«k 
3C, 7.9? 9* (13) «E««4raro«g(W?5:SSffll 

istm<Dmnmmiimmt£jim&mm?*z.£ 

*>pTI8T*-5*«» HI l»C^-T«fc5fcX^y^ 1 6*. 

40 "IflBr*S. COj;5*«?f&l««)#ltS?«l 7*fflV»5 
C t IC J: 0 . 9,9 y 9 1 6 ©»«>#^*^SJC*^Jii^ 

CO 1 1 0] ±iBLfc«k3lC«»iB«)M-^«B«l 7*ffl 
v>5». e©rt^i*«X^yi' 1 6 *«Sft#lt-5fc» 
K, 7.9 v9\ 6©n-=fft<tO/hS<f-5. -tbT. « 

1 7£l£H\ tCOtCXi"^ 1 6*lf 

c©«-&. IM^AeiOll BlifcStJ; 

so o\z. «»«fae»«fta»i 7«csBiitT'e>«tv>u a««s 
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[0 111] t^5T, ±EL.fcrfA3¥«*^f»»T 
J§*j£Ufc€ftf6&ttW8B#l 7tt. ifJiS©^lg«T* 

ffl-T5C:£*fC€*. fcifc'U :*A39M**t»©»5!ftiSS 

[oii2] ijSUfc^ASPtt&^-rw^-rjgfieL-fc® 

[0 113] HI 2 711 7.9v9 1 8C4M^« 

Mt«ftltAa^ft< &t>X??£r 1 8 ©SUi^ftCflDfc 
<&«t53i«^-e*n«<fcV». Tfcfc^. 7.9v9\ 8* 
*8«>tfW-S:*3lE©Be«Jtt, #*»SMfilHJ©»tt&<fc< 

V.9 1 8©«tS^|Bj«Clin*PoTVin«J;Vi. *CT. 0 
1 3fc3*-r«fc3»C. 1 8©«H^C^ASW4 

as© 2 0 a«K^&««M6»(=J-tj-fiBiB2 0^SfflV»*^ 

[0 114] HI 2t*Lfe<fc5«C. 79v9\ 8©* 

«A1 9»i»fl»»tL.T'bt»fB-r5. Sfc. 
bfc«fc3fc. X*y? 1 8©<jW©-gB£BSiirr3«fc5 
»«im«l»#ltg?iB2 OOJg^CIt -€-©S«:8S2 0 b 

cnsn «»*«i©«ja»»KfcCTa*'r*c:£:&* 

•vm, W*tfffl&©«tott©|6U:£HS»'§^ 

«£R«T.k 3 &«•&!::«:, 01 3 fc*UfcJ:-5)6:«« 
tt«>tt»Tg6i&2 0**#j8T**. fc*5. H12lc*Ufc 
<fc?*£««l*it*f=Wi8iSl 9SfflV>5«dtlt 9Jj£«S 



(14) &BI¥6-1 8 80 0 8 

CO 1 1 5] 3-&, HI 2*H1 3fc^L.&«?lMS»ft 
ttfiBi&l 9. 2 0SfflV^2)»^tw, 7.9? 9 \ 8©B:5 
|6j©*8«> * £, X* v 9 1 8 ©ft8?lt 

C©fc». 1 8©H*I6]^©*T. 

8©ft»smtt»»T«o«:a. m 

ftftffltVAl 9. 2 0T»J&#{t*Ci:*tff*UV». 
HI 4£jR"r«fc5IC, X^y* 1 8«fcD*SB«© 
W »IttgS«2 1 £. 7.9 v9\ 8©8HB>(ffa©Pi*BHC» 

iu -e©±d^=fA#tt#»*^*-5«?a«g»#^«B 

fil 9 (2 0) THHftfttt-SCiCAoT. Xy^l 

8©#^gsi 8 afca>a»s:*£a^£*a&»-c£.&gai 

l:STt«t5ut^5. fc*s, Mtttm#*feJMH 

1 8©#aB*BtJ«fc5 »ClfrD^/5:«ljg©«^lC 
». 7.v99 \ 8 £©fflT*fi»£H-5&gj&<**. fcfc* 

a? [0 116] «»»a>#»tgS,B©«jei:LTtt, HI 2 

< fbX^y^©aB^rlPlSrfA3¥ttTtS«)#^e.n5 
*j©-C*n«<fc<> «*ffHl 5^01 6 iC/KTio 

ttttfi5i&£fl|j£-r S c t *> "IfiTefc 
[0 117] HI 5 (i, X*y* 1 8©l9e*r6j©P«l 

iBt-€-n-enwn4««2 2*ebu cnsMtta*t2 

2W*. X*y* 1 8©WS£«-3<k5&=fA§lM4eB I ft 

2 3-vmrr«&*c, x^?? 1 8 *m&smzi&*> 

30 ftttfc««**tTt>*. H16tt. X9v9\ 

8 ©«S55r[pI©W^ffilC^n^ ! nH!H4g5»2 2 £Ef 

WS2 4-C»«&Wtfc*ifi**UTV»-5. C©«fc5JC. 
=fA#tt«»tl!!H4«»i:©ffi*^t>-a-tt. ^*<t*> 

?; ^©efa^(nj*^A#e-pj»«>#tf e.nrv>n« 
«fc < . #s©a*-&*5-es:ffiffl-rs ^ t*t-c^s. 
[oi is] ±.}&vjt£?>f3;&m<om!&mt!)mmsi 
»i, x^y^ l 8*^a5v^-;vH^iCT»n«vn 
*-;j,F©±a>&i»*ttttTfc<fc^. C©«^, Hll 

[oi 19] ±i*L-fc#a©«*a»»wtfi8a 
©«te*isj«c^«rrsrt^-s*. x*-.y*©$ija#rs]*i. 
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5 <Df*3m 4 (HfcjCtf 2 5 a S&ttTii 
<dt*W*LV^. ±EUS:4K©U!jr)*£2 5 alc« 
ift*&«>f=mgSiB 2 5 **!:«>©#&£ 7j& 

fcJ:5K:, X^y^l 8£D*ffi«CDWttg?#2 i £p 

©WKB^sn^ras^wjuT. «sM»»#^ffliB. 1 
[0120] fc*. ±>^ufc@?a*5«)«-^ssairfflv>s 

[0 12 1] ±iEUfc«k5^rfA5HtT?X*'u/^CD^ 

*tffrs&«>. &«©«»effifc#Ts*«6:a*$&T;& 
•5. 

[0122] flaascfcj:'? 
mbm 2 *s£zmtt.mm 3 c4m«ttttjvaw«ei£ 

ESSW t>©Ttt&V>*i. ^^*-p«R»ffi 2 tC8*#S8 
fi£«l&-r*«^T»«.fc«). «mffi2«8©&fl:HJS© 

awaits** 5fe^-r^^Dh>©»«itt*iisje> 

SCtaWSLV*. C©<fc3fc5?#£*fc-r7j«s.!:LT 
tt. e9A«85»ffi2£. »J»WKtt©S^±C«l*aS 

[0123] ±mistt&5tei!iin&{tmm*iL?<Dfk&M 

[0 12 4] (b) W*&Bt»tt©fiJ$#±»;:, *4a£» 
[0 1 2 53 _ki2 (a)43«i:tf <b)©V»rnfc*SHTt>, 
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ftte^at-kgj (a)*<ko; (b)©virn^o»KTat>n 

«. W^ttPt, Pd^ODfi^fll^g^C, Pt-R 
Pt-AuM, Pt-Sn^, Pt-Re 
Pt-MoS4, Pt-TI^§SfflV>5Ct 

[0 12 6] ±8B toeMRMUMUltfra. HI 8fc 

s^&^t-s»mttti^5fe*fimM&T2 6©sih 

£ ©*S»KftgSilt 2 7 *s<fct«smW&^ 2 6 CD^ffi 

««t2 7<DgffisaoT^n«ja*tt#6n-s*t. hi 

8 KtST «fc 5 K. fiflfM&T 2 6 <D&m&&tt>T±#* 

20 ynh>ean4»a82 sTa^ctcior, mmm 

tP2 6 ©Jgft£fc6&jfc-r* ^^bSHS 
[0 12 7] ±fiBUfcyah>e»«i»IB2 8«. ffifSSft 

mm&tifm-n&z. 7nh>e»«*Bi2 8©jiB 

[0 12 8] Sfc, ±E (b)©jS»»K{b««t«i^tt. H 
19lc^fJ:5(w, ±12 (a)£|558fcfi&#:&T2 6© 

^ffiica«ic#«3-a-fc)RS»Kfl:»(«2 7*5<ttfafi>«c 

40 -^2 9W:^Dh >e*tt«» 3 0 S«»S-B-&»K 
[0 12 9] ±8HbfcS5^^y h>7-^2 9tUT 

i oiie^* teams -b«)T»n«a>ir ©b^ww^^ 

v» 5 c t *«T€ «. fi»»^«S»K^bM«i©ie^* & 
^ig-r-St. 4#(C*»S^-lcJ:*#'J7r:U>, J]«Ubr 

CO«»?*7 ^"7-^2 9 *fc:#f3S n* 7a 

h >e*tt«SH 3 o tt. Bs»mKtt©«»-c»n«a><r 
50 ©»»*fflv>*2:t*«-c€r. ^A«7Dh>e»tts^r 
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;VJh>K©RW*:, (HO). OP (CFi ) P0(0H)t . (H0)t 

op (cfo . po(oh), &o>7y$ut-v>m<?>mm#> 

(CPi SOi CH» S0> CFi CP. ) .. CF. SO. NHSOi C. F 

IB. m^.vin-ymui3—^>7.)vy*>f&mm^ifi 

>*tSS) «DOWI (ffifl*. ^"5r3*)PaSO 

[0 13 0] £©«fc3ftfltf^P*«.y hV—t>2 9T?yn 
h >£3»ttftH 3 0 Sr«»L-fc»8S 3 1 ©Safest b 

ftBtt©««£#£feilL. cnS®SH^©-A'CDt 

h>&*ttttBt2 8 tmn&t-rzz.tw&&u 

w. ±ftLfc£5ft«Hfl^^fc*S»Sa!JTtt, 02 
0 C j*-r«k 5 C. «$**ffi*©«S»K<fc«Jg 2 7 ©3IM£ 
a5»?»WStt©^D h>e«e«iK2 8^W5RWK14 

vv-ztovz-Ju h>e«tt«js* 

Vtt^Dh> (H* ) ©^SfrffiBtLTtlltg-rsfc*. 

SttsntatTS. 8M»«©iSttfgfc&0*££at»rfB 
tfta. *e.ic. :/Dh>£3$tt&*rf*»&2 a, 3 

ltffl^D h>©#ttfcJ:t>T. - 
;P+*S£T&II<h;&tnJliei:ft.5. AoT. «KR«}&B| 
*«»©i8Stt*#«-r «&K«f ft < ft O 3 * MS«fc 



(16) W6-1 880O8 

ti. «S» (WA«^^/-;H-*Sfctt?&5fEK) SHU* 

tUT«i&b-rfeH©8ft*e»cj:o, nmmK.mmm& 

[0 13 1] *C, #31^©B«©Sg-T»-5ffii5S'fc** 
[0 13 2] 

01C^U«:«ll£S5fr*JS«:*8»«jftS. ETFfcjjVr 
SSTCffSLfc. ^ilS*t2 0/rin ©6 OmmX 

10 5 Omm©#5-3lS«c*j8»»a82tL,Tffl^-5 1 i:«»C, ¥^ 
aa*t3 0 tin ©l^tt©#?LH#£Kft:SI«3 .hUT 

fflvv ;:ne-e«»KffiiS:«^ufc. cine*, swt 

Sd^X«l&»7©^!R*WS0. 7 mm. <@1 OmmT** 
^^©^■V^^SSEffl-feAU-^SS^UT. «jR 
ifcfttl 0tft-5«fc5lrSaSUTX:J'5/f 6*ttMbfc. 

tt. W*«TW*LT»^«. IftMBffBAKl 
0©fimttl®rai omit Life. 

[0 13 3] d©J:5trl,T#fcj8c#*Sm»»C. 8c# 

[0 13 4] *8»«2 &tt«£3IJM|c«>n£H£ 

[0 13 5] ttft*IR©}gJ«fc«ta^«*©lSl±*W3t 
30 fifcU£ 2 «©»««■. M«©Sara*Ummi:ft5J:5ICU 

T*«*iwiAj**fi«L. cns^y-jwcai* 

U iMb«IR©ft^JBS©»^tlt«L,fc. •€■©«*. 

ft«K*tftV^«©±#S5S©»5»i:ftt3«:. 

H USg8i*T;* / -;W*t±#-T-5 ST©l$IBI*illJS l> 

©*n/8-C*ofc. ¥^7LS*<2 0wm ©r:»/ 

«.©sw©»fl:«8a*wwc»3su, rns^^y-^ 

4» «PIC«»L-T, ^/-^©-kHSSSaU 0mm©i«$* 

•x?^^>'-;i/^±#-r**t?©i^Mtsiffl^L.fc. •?•© 

16*. Rfl:«RS#-r*Ni£?lJ5«rett, Kft«SS©ft 
t»Ni#?La«cCifc^T. ±#iS3tt*93f&. ^IB)«»1 
/5T«ofc. a±©ttKilS**»6, *W*©ISJ±ICBS 

[0 13 6] ±E««:«»*»fc«t»T. 09 

I'Tfrr^i < jKWffi 2 5 mm©^^ n >^A&-> 

-Mat 1 4 ssH-rs 0 1 1 KjR-rri < ^ 

A»©«»IS»#tta« 1 7HX*y#6 (16) £19 

50 «>#»ts£wi-«. (^scuTia^jKwefi&i&f^sbfc. 
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CO 1 3 7] §SJSfll2 
©SRttffifflSfflffifc:, 5 dud. 410. 5 DunWjKftjKS 

n&mm 1 2 eRitssifti*. H«©i«^*s»«?& <ia 

SfSSSflfT £ tifiXZlt. 
CO 1 3 8] &6SW3 

ISSTf^SLfc. S-T. JFl^?LgAt2 0Mm ©6 OmmX 
5 0 nun©#?lH#l~. 7 mm. ffi 1 0 mmeoKfl;^ 

7 *J§5j£-r*£#K:» 8lJ&<S®©?l£WJi«S 
-CWgebTS^T?jS«Sffi2tU/S:. ¥^?LS**3 
0 /*m ©I^JB«©#?IR#©— mW<OH&m#mX'm& 

UTts^TKfl;3!iffi3ii,fc. £n5-ce#H«i*t* 
MLft. fc*. «#:js»»«xK i o ommt. mm 

1. 5mmi:L-fc. 

CO 1 3 9] £©«fc5CLT#fc««IR**S»t::, 

t lt * ^ / t ftmmt am&m&m a <t 
mmm2±mizWi^mm^n. */t^*> 

CO 14 0] *dgffl&n«£l/r. &fc«&© 

«l**J:t;->-;PS8«l 4©«**S?KKL&tC5. & 

a 3 \z&tem-nxmm 7 s^lt, H«fca£#«s# 
mm M5\z7xVJtm&nm ?&««b&fc;iJ5, ra« 

CO 1 4 1] Jfctc, #8i?mc:fett*jK»Kfc«**©:II# 

co 1 4 2] mmm4 

9&mmitmm(omtintvx. 100 d» /gottsssi 

€:Wr43Stfaaar*3l«e*-iH>^'7i/i'Vulcan XC- 
72R(KS«, httS© lce^M(K*2 011% 

fififStt;tt)©SfflSi,ft. £©S3HKffcft**IUiC«©3? 

$>z>i-y4*>i 1 7 GS&fc, x^3}?>aK) 
«tU&^7w*>Sj8t ^">1 1 7&i8M7)V 

(«ye*?>o. oisax) zm^x. m&i&i um <o? 
.so . 
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CO 14 3] ±Eb&«Efflf««tS. tfU^h^JM-D 
X^W>**)S»i«TFE-3 0 OSS*. xcx#>1± 
S) * Kj8^&lC«fcoT$H&Sli-fc. *tc. £©*!£« 

*TtB£-t*fc. C©«E«5»jK (ftjftffiftSJpT7 0S«) t 

58*3 0 o , c-e2 oftmm&vTnmhisft. #snfc 

«Stt. mffiJ*tfeM« (lcm» ) SfcOl. 5mg©S£ 

CO 1 4 4] £©£5KLT#fcji8ttffi«ffll^ *V3 1 

tlT. 6 0 < C»rTjSI!8»«A-7-feJH*ttSai5£U*:. 
^■©^m. *&Bffi©l©#«»E&#tt 1 0 0 mA/ctf t, 

CO 1 4 5] JfcttWl 
SSJSflH t^«©j8Sfi^bttJ»©IE«<BHfe^D h>6* 

ttKTa5c:t>&:<. ^-nm*i-«^is«4a:^«ituT 
20 mAt.mmz\sxmFi.\sit.iiz\*>. mmmomx-mm® 

CO 14 6] **SM5 

^m«4 tm-viam&ikMm&m&v, z.<ommwtit 

E-3 0 OSS*. X3.JP>ttSI) *C8ffttC£?>T 

ttfts-a-fc. #cc. -©ii-&«»}Btfc=ififl:7)Psx>7 
A&^nnuT. *e«©»*s««fm$-e-fc. c©«jkisc 

» (ffij*a«SipT 7 0 X) tJfl'J^h^^M-nxf 1 
u>t*-&trJStt©ii^»!6> 7j-#x-/t-_h(ra 

30 ^I/XaftS**. 3 0 0tT?2 0»ffl 

co 1 4 7] iffimas^^ffl^^T. artc^-r 

= 'J > 1 1 V 1 i h U D ^ ^ >X JP*>K 2 € 
m#fi-&»c©ia#£01Cfc«^fcai6, 2 mA/crf ©5£ 

T?io»raffifibTa»a-&*fft)ft:. w©<t5»cbT. 

1}? U 7= U v V V-ir * ic h U 7)V*a ^ ^ >X)l 
*>Kd^«i§Snfc»8l*««©S®ICJg)SU, iS8»ffi 

co 1 4 8] mmm6 
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7^*>117 OSS*. ^atfVStK) m 
4*>\ 1 7 \ZX3£rZ,&J>lltm-iil,tt. Z<D£5\Z 

CO 1 4 9] ±|BJC«fcO#&mSW5fe«fctXHJ6«6<D 
SS&S&Kttl 0 2 mA/cm» . USSW) 6 <D«8»«0>IS#S 

ssigaftt9 5 nA/cm' wfnt.»i»iti:«n, its 

[0 15 0] ^Jfi«»|7 

maws tmm\zvxttmisit&mm>&m^x. &rf 

^©.fcSJCUT. #U7='J>*? h^-^aasfttat© 
[0 15 1] CWJ;5«CLT#fcSR»ffi^(,K *t5l 

*;n»»fc i ^^^/-jwstti^&*ssJSfc h 'J 

fiiUT. 6 0rCT«H«A-7-fe;M*tt6WjeL. 
[0 15 2] 

*;vS6«»ci*;^^/-;w*lnAfc*«a«c^-7^* 

>117£1 voI%&JDL£fc©£re#«&tti:LT, 6 
0"CIZT*8««A-:7-fe;Wte£«15£LZi:. 
[0 15 3] Sfefcm*J:tfSi^fl8©IE#SMt|g£ 
«, -€-n-P9 8 mA/cm» . 9 3 mA/cm 1 T?»D, 

[0 15 4] ^6fiM9 

mmw5 £mmzfpszvitmm&ft&m*T> erne* 
-r&m\z i/ft^^T, 5 ttt^ps^: djek/w 

Ttt#U7='J>t*H. *&7'DS>giBtt ; E/T- 

r, 7=u > i t^/i t h u 7>tn^^>7M> 
bfc. «»s-&jatro®fl!i&o , c»c«^^*te, vmnfi, 
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X««E&ffl^Ta««£C«5m n>/cm» X/WX 

mA/cm* . AWX A 5 msec, /VVX*79'fJ* 

2 0msec (duty cycle: 0. 2) T**. EeDiSCl/ 

[0 15 5] SUfiCTl 0 

9 <t n &\z u r l ttrnm a# s g v> s t * 
ic iewH^y h7-^rt»cmg«9©^Dh>ei)itt 
*/7-mT7n h>e«m#u'?--ftfsf»3nfc 
mmms tmmummm-^\z^-oxmm<oms 

7-f*>117 (iS,S€, fa#>iti) *JBV>fc. « 

-ft>ll 7fcasrr*SWlttH— CKDiSK 
L/T, #'J7='J>*!yh7-i"?l;t7^*>117 

20 

[0 15 6] ±Efc«fcOSfcSai«9**tfSI««l 0 
^E-n^l 0 5 mA/cm' .10 3 mA/cm' T?» 
[0 15 7] SSJS011 1 

30 =f-*y K7-f6J:tf7'nh>fiStt€/'7-|J, §SSS 
099t^«HtL,fc. *r. 7-'J>l 1 6A'/lfc*9 
7 yfeMCK 2 1 £©iB^S&S> 5fcS«#S£»c 

tLTSAU X1SM9 t ^-*frT?a»S^*ff o 
fc. d©«t5ICLT, #U7^'J>*y h9-*ISI&ftk 

[0 158] c©J:5trbT#fc«ffi*ffl^ Aoii 

;na»c i * j—)\,*tofLtz.immz v «j 7^ 
d**>x^*>»*i vol 96mmhit'b<D*m#mft 

40 tl/T, 6 0'CICT«S»ffiA-7-fe;H$eSiBl«U&. 
[0 15 9] §Ug«l 2 

1 «MW: l^JU^^y-Ji/^Snxfc^SiBtiCT-^w 

t>117&l volJ6^lBb«:t)©Sja£#^»tLT. 
6 0 < CfcTjBttffiA-7-fe;l^tt£ffl«Lfc. dOA- 

[0 16 0] K±miLt«fc5l:, *5SW©«8»©?at 
5» ±tl«. #>^7 , DT^=£ffl^SJlt^<, }Bc«:je8» 
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tc<fc9. i'XxAWfffiafctftii©^^^-^, 

[0 16 1] jfctffc, *?89i©B«©sg-©. wzvm 

[oi6 2] ®w&m\<*T*m&mzmi>iz'Wi!&nm 
a&©— m&m't. 

[oi6 3] 'mfm*m<Dmm<D-w&m-rmi&& 

-MJ-yyt3 3. SSftJtfi^ 3 4 *3J:tf58£-r **© 
[0164] 022 CKff tttt** 3 2 OjSffiBS^ 

-r. tmmfn*ft 3 2 1*0 2 2 ic^-r <fc 5 &*r»««i© 

2 t^-r * 3 3 2 3 6 . amm 

37. »fcjwffi3 8, a»e>fc:*e«ato*8isan, 

[0 16 5] B6-fk;«Iffi3 8H, £j£L£*£«JK?--5fc 

^»«ffi©/h^*fr3 Jits?* 

[0 16 6] 0 2 ll;*l>T3 5tt*lHliR^-C. 

«Sfe-r«*<D|5IiR*§S»C-r5*%«>cr)gSBfTibD, d 

[0167] *i°iJR^-f y^i*. m{t,mm3B\zm-tz> 

[0168] *K**fl»&ttS&»#- h- U v i? 3 3 Sffl V>T 
fT5. 0 2 3K0 2 1 (C^Ufc«S««»©9rB0*^ 
T. *- h 'J * V 3 3 «*K**JR*ftX^-X 4 0 £.*Mm 

x^-x4 i©2£ic$mbu enenaRW 

nscttf-C^S. *KitflX^-XOF«jfi64 ll:«jH«t 

iH*@iRSrt 3 5©^?? tt, h 'J S>&36 

MUfeBRtciaSK^^r— h U >y ^rt©*il5UftX^— X 4 1 

[0 16 9] C10D«fe5?i»jgSt<E>etT, ifKLfc* 
ttfi««l:I»*-h'Jyy3 3^[HliR$*a-5. *[H|iK 

[0170] ttftoMftKovi-ct^mra** 



(19) WH 1 ? 6 — 188008 

mm urff 3<fr&cttJKTK:*-r«ifiic-r* c 

UV>. iSS»«»*«:<0*S«*AfilECtt«8»iS»^3 4 
ftRH-. C©4>KM«**W*^«^$?*>'&fc*'7-<' 

£©«Hlfc»&3 4©^^t::«|&3nT*>&. «■ 

»*&-?■ v *>&nm&*» t&m \zwt£-rz&m*te < . 

i0 «fWft^y*l*&TLfcSgLfc<T'fe«k<, ffiflc 

«SB©«»*<*8!»«m**©«s»#ASJcS[a3i 6 nr 

[0 17 1] Jb»Ufc*3tt»B*-HJyS>ttii»* 

[0 17 2] «±©«t5ftJgTj6R»©«*&xe*©[51iR 
o, c©tfr, -t-n-en©*?i#:s» *©¥*WKfL««> 

< 34 <& Z. t tt-€-tlfc*^B«*»C«t ^> T 

[0173] fct>t«, tt»raft«iicnu 

mum* ioo»b ss. isssws k—v>r)V&r)&m& 
nm &30(ii eait-rs. *©0ir«kick 

autft£) 1*30 jia §stbT*<utT, -en-en 

40 ©J6#:»CMUT-€-©!eM!ft^|6l's©S5Sl*XA-XICff 
en&©'?^-y^©¥^ffllLgt*«^$-a--5'<€? 

[0 17 4] *fc. C©t#. #fl.#:©^?lffitt, «E#: 
©S5n*lR)IC^oT*>«rfc^:#<ft4J;'5^EB-r'5 

iBRLS (D) . Jt^Stt (Sp) , *?UE (E) tt» 
D= (1/Sp) • (4E/ (1-E) ) 
50 ©WfiUCJfcO, ±aB©P8«iC€r^&-r«. ^?l*©it^ 
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[0 17 5] ±8BOtOiE<OjK»«»CD*«WKttlHliRU 
1ttiUtmmfre><D7K&. J8«*- h U v ^©TkflJttftX 

[0176] 02 4 ltffifl;?Wffi* 0 0JR L-fc*S^fflJC 

[0 17 7] ft#«lCB, 8S»SS!l##3 2 «S»* 
- h U 5/ 5? 3 3 t*«ift«t« 4 3 4 4 *0)R^ 

3 5 (H^-tt-T) .kOJfc*. -*t©IEffiRtfftffi 
©Slf4 2 &5Sa&fflHfcE»LTV>-5. 

3 2 «. 0 2 2tc^sn-5«s«s. Kfcsas. mmmm 

[0 17 8] *«ift««l4 3tt, Kfc»JffiT£*$U;fc* 

'J 7-^3 3 ©#K>]^ 6mfc*8»«?a*. 1 
[0 17 9] 4tt*[iIiK^T»D, ffi'ffcS'Jffi-r^-r* 

[0 18 0] 02 5(C^Lfc*lsIJK^3 5^sl&n-57j« 

©jgSBT*fig-rst>©Ti&-5. *ibiir^3 srtcsss 

[0 18 1] *©«i&«*4 3tLTIt /J%S©«idS7 
[0 18 2] £fc/J^©«ifc:7T >©*>£> 9 fcJE«{**> 

[0 18 3] *fct-^«IESI2^T*«*©-gB«iD 

SO ©3y^£3SfcIWc!im£ttTfc,fcV>. 
[0 18 4] JE«#a>6,&ag»*^tt±lfok£S1S3 

•a-stf. fWb3tt&^©T£UbJ&ii&3^bfc^ mil 

[0 18 5] ^*©-g5fc*ft*^fl:S-a-*^T». 
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ftf. 

[0 18 6] &Kcn*TI;:j^T£;fc«f£©*8tt«*l 

©f£»£x A-xicff t>n-s ±5 iz?zftet>iz»& 

*t#SSJ§, 8Mfc3W«©B»a«i6*H 2 6 fc* 

[0 18 7] «Hff3 7fcWUTtt, *8»c»»AS4 5 
ttX* v 9tZ>l3fo*m*1t 4filH©5 5 l«SS«rtta: 

i8rr*«8*4ffi3 7¥®±©j&*a>6MK#*&a**-r 
10 &«>©1g«<B©SM 6SMt*. «8»tt^?l#©f£ 

k:«fc-3T^U&^K^X«}S4 6*aUT^8SfcStfn 

«S»«*&&frt)ft^ffi©3ffl3®4 7» 4 8, 4 9 
©^S?L*KSbT*<. 

[0 18 8] Kfl:)WSi3 8 *>|si«&#?Ufc-c*jS 
f***, ::©«£•«, *8»ffi©j&»*tigA3nS;£fSJ|£ 
f^-ffl3®5 0©^ffi©att^trKSUT*s*, £©ffi 

a»s©*K»©iiA*i»<. *i/T. mmmm 3 6 tss-r 

a? SfiI©K^)WaMt-ttitfT-r-5^rl6]C«St©»l5 1*^ 
J*U £©»©^*l;m&H8Lfcffi®e«1-©3filH 
5 2, 5 3. 5 4*T1< &5\ZBl£VX&<. £©3 
fflOffitt^S«lDatJfc«)©t>©-C&D. 4>fc<<!:tHE- 
© 5 "& 2 ffl]®6(_ka> 6 UK tcS^&St 0 atr J: 5 iz? 

z\z\xm<tmmx^-r^mt^nt^<D^mmv 
&itB&5-ocD« <£©«•&, 54) a^saat-r 
<fc5t-r<5. ^&3«iffi^e.ffii!3An*«jitt, 

30 [0 18 9] *HfBig©ffifl:SiJ«JC±-r-5*©lsI 
IR. SffflS-&»fc/hje*S»«»©^fcr>^TJE^T€ 

m<Dmm\z«&n*- b y v p^&m^x^m, mwmmz 

[0190] mmz&^x&m 

e«ffl©»£*fin;*-e--5&Ka*»*. wrcj: 
oTK^«ff©je«ir»-r*s*^e., 

©BBB©*TliSr*$nftV>Ct*tj&5. •€•©«£■», 
40 02 7 lc*T«fc 5 K, *K»*- h U v 5? 3 3 ©iRi^ttH 
©MHIC«*m«l#<fr3 2©jK»«i(&ffi)6^-&-rs«it 
tU -€-r©jSS»a;«^3 4*ta;B3n*J:5IC-r-5. 
dWdtlctO. *K»«*&©aK*<£<fcSt|sP3rK:. 
*@JR^3 5*^©E«fcifi<ftO. «Mtt©iesH5S« 

[0191] *m&mz£tT.\xm\temt)&m^zz\t 

[0 19 2] ^icHfries^MSmfPHtbTfflV^® 



39 

Lfc*©JR» • aattMFJtve. &#ffl«8§©« 
[0 19 3] £ftt9S£Lfc£3»c:. *8»©«l&tCfe#?L 

»«Jfitt. *8**©«l&. *©*HiH;:t>l$SiJfeiMJ£&iS 
[0 19 4] #»W©SM©B««:iiric-r-5fc»©3891 

©B&fcJWifcK* 5afcSW*#«&£n*»r>#jg«f(?©ieft: 

[0 19 5] 02 8KB^Lfc«tt«ft&©«fi£0»::«fc 
[0 19 6] *Sfc?HK#*j&ttffi<tafc3J«4s < ktfj:n 

na^fraattoBfcaaaaaniPttcafiaittKK 

®UT^*«|ji©jiR*4««l£«, B2 8l:*3 

n««£Bft:*m3 8, Bfl«3 7. Ktfg«116 0 

*fc«*0Ca«. RD^ofcjg1ggS5 5©«Sttffi3 7 

tfifcjwi3 8s, mmmmmtts 7T««rrsc£»c 

£0BWfcSttbfc*ifia«JStf 6*1-5. £©<fc5fc«i§ 
oattCfetoTtt. *ftttH&a«gt. #a©*R**»ftt 

5 8*>&jS»»ffi3 7«>a*aiC*tt3tlS. Kft: 
fc3JS3 8©«ffiffifcflU&;*n-5. 

[0197] ^fccKDffifct., naaeaaaeaaii: 
»«ufc««©a»a»*uistf&n<&. H2 9fc*»w 
c««gi]©a»«»ffl»fa«j«H*^r. saasstt 
r«s«t* o n«©rtfls*» &a»a 3 7 aaaa 3 6 . 

[0198] 1 o©jg«fi? 5 5 tt*<B©Kfl:8IS 38** 
»lC!>&a*0rtflC*S*aff3 7£Sf-&«. atae. 

naaas 7«>aanKAttStt«. a{fcSiT;&*£a 



(21) 4SBI¥6-1 8 800 8 

40 

[0 19 9] 04 4K#35§Hi:«S»J©j&»«&©&« 

[0 2 0 0] l^>©£«gS5 5ttRfSSttT?*0R«©l*J 
»6IRS3 7, 6. S^I3 8«tM 

Sntl^. £©«fc5fcR1SS«©igSSS5 Sfttggfl. 
»lKffl#8#5 7fc«fc9B^K«etenT^£>. £©«fc 

onaica&snsaaaKs 8 crate *u «s»s3 
w 7©««BB»cra&;*n-5. afl3WT<&*2g£ira. riss© 
»a««#a©aft:jnfflS5 9»6afldna3 

8^®JC««&$n-5. C©«k5K:RfiH*©£S8B 

*tt"cfctt&<!>*ffaaic*v>T. *aa*nao*« 
tu Kftaaena0ftff&tt-&«ic4iau Rtes© 
*i-«©ftfiaa*a©a»»»^ eaaeraft-r «wa 

[0201] axamrcwftr&aff. xiumsh« 

fcA*T<&K<IMoafttta£**4l*a£HA3-& 

wm«iTtt«»©jgm88ifl©«ffi p x flrffitt t> 
©t^nr^fc. 

[0 2 0 2] Il©raSSr»ft-r*#a<!:LT, 
C*3V>Ttt. ®«fiS©««H@tL.Ta«©««»©3E 
il$«lST * -5 -i * >3JS«ffi *#f *ft:-&4*©ffi»cS!rt 

K*»*aa«a»u fc^ttatssjEici-fca^T 

[0203] *aa0a*ta*Kat>sa*an0*jft 
watt©H#iS»^*«^fc«»HS©«a«5SH** 

f. H3 0CM>T, «#KS6 0tt, Bffl*#?a* 

a 6 i rtCK*tt* u < b, e 2 im&an 

[0 204] 031 fci:©a*»l>re©<»a8W©«5S 
BftjRT. 03 lTW&#fc«k5fc#f69il;:fR3a#a 
B«a»^0#:««S**©^*> C/nh» 
tw-TfcftC. K*ttfeL.<»i«*tt<fca©«#»C«fci3 

[0 2 0 5] r)S0. JSSWffifflJ-C^Lfc^D 

(^EP6 3©*tSi) t-Hisian*. ffiftfljffiffigr 

[0 2 0 6] «±©J:5K*a5MJC{S<5«»a^f4Se, 

50 «*tt&^u#*tt£7RTfc»-:£©«®«8t£aTai 
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(22) 

41 

&L1t*&&^frtZ<&WlsTfM&W&1iStzRl&&®E. 

a&sjiBKiUfcaio-r&iau «s#©«ffi3SBa©S£&& 
#t> fl.es* 6 ©*#©«ini*sL»c?iri:::fr8aft--r 
t. 

[0 2 0 7] Lfc*tt?T. £©«#SJI&ffl^fc*R«ffi 

[0 2 0 8] 2tt5SWK«*«*ttfcb<Bff*ei»St 
L-Ttt, »», 7£HJd=MJ JRM7»U 
)VBHS. ft«*UX?l'>:t*-!M > F^roiSfcKttitMH^ 

(k^«j. ->u*tFnyjK a^asss (-e5>?» & 

©y;t4*fc^&fc£*t*tJJBT#.5. 
[0 2 0 9] **RiLTtt, Btt*»?W*)l 

©^K#Kf69i©ffl*&«&*a<# sn-s. 

[0 2 10] Ifta^WSRtLTtJ, 7u h>»« a? 
*>S#'J7- (&,&£ : Nafion( *@Du Pont tfcSD 

*i*bajku:i*** , #\ a>^«&©jgm«©ss«*K 

[0211] &&&3mm : f-o>imttwz\MM 30 
\z&m-rzijmiivx\z&&mm?(Dmm»&tg» • m 
m&mmmti&z&Qmmmm-zijm, &m®v.<Dm 

[0212] s&c. cne.©*ft{c*v>TS<»s<ois 
[0213] ^ic*ewaw©m4tcwrs^K'D^ 40 

[0214] *so^4©ae<ucM-r<&»wtt. asroa 
co2i5] -rf£t>*>*&w\z&\,*T\t. munmvm 



iJ$H¥6- 1 8 8 0 0 8 

[0216] $e.(ra^*8»«mi^^T«, 

t\ZO -> a > UTfr 3 £ ta*#3: L K, ateS4> 
[0 2 17] JKT^2(:»W©®2. Sg343«fct«g4©B 

[0 2 18] 3OS091 3 
»£LT«fPft«ffi3 V6WT?1 Oh(D$i (6 0W 

h) tuft:. K«@£nfcjg«as©&tt 

8<BT*^. #ig«6B©aiiittE 2 2l:ST10T» 
[0 2 19] Httft#?ttMt3 6tt#S 1 0 0/im © 
SrM**^v^j*fc±D PTFE (f7D 

» o»»«tsx^i/-f cornet ■«-©««*> 

& 0 2 2 »C^-T«jg©«SWffi 3 7 fcitflKflsflja 38S 
EII/T. r>yirM*^&5tm/-^3 9*fflH 
it. K8C3 7, »ft»l«3 8tt>S«Ni(DMM 
ffifflU «S»ffittffl3lg^^dt4 0~6 0 urn T©«6H 
fcabO. <Mfc«T5 0 urn ffl8K© 3 l £ «aSftoT 
V»-5. *y-FttHiC5 0//m g#©¥^*I?L&£ t> 

mtmm<D3kmz\*. ^ttoe^©«(Kt)B«©PTF 

3 9 ©fiflffitt. (»ft»JffiCt3^Ttt-€-©S©7L 

*KSL.fc«) W7;v3-;nt©fia«»sa*UT. ■* 
02 1 c»bftimtt«)iiin»«r. 

[0 2 2 0] «S»a«353 4tt»Jfi«T. CCDrttffcttf 

xfWi*©«§»»T. jp^«B?igi 0 0 mdi m 
s) *»&aa«»j6*^^s/^*AnT*<. * 

S4 0/tm Sffi, M$S0X§$) ©*®iR'>W!yi' 
«jfALT*<. *«j&««4 3tbT««S57T>5£ 

[0 2 2 1] SSRA-hUyfCtttJMSJtT. 
-JI/ : *= 1 : 2 *Anfc (S^W(C« 1 : 1 

[0 2 2 2] &Mm2 
ifc«092tLT. *©«fc^7a:55««:S*^U&. -Tttt> 
m»« 1 3 £I?I«©«*©«««:T***«. KfcSO 
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(23) 

43 

S3 8. jfcEliRtfw y*©¥*§lffl?lgat*>BD 5 0 Mm 
£ffi^fc«j®©&tt«»£«fiJcL;fc. 

[0223] mms 

[0 2 2 4] fiLk©H?&£*?i!rc, 2AKSKTf^l(l$ 
«feiie*S:BI 3 2 IC^-T. IttSlfl 2 , JttHfW 3 TBttfc 
*<$gP$IBlT*TU j£»£*5t>©!&ttatttifca>o&. ' 10 

[0 2 2 5] rnSCttUTgiJISWl 3T«je»if3»5 

[0226] fc*. ±mmmwn}&'<itttft\t> *nfc* 

?>yxf>, ^*>^©/w:/;**;v*m-cfc<fc<, 

mf3.mm&0>&m&-v&mvfc#m-v*>&». -?-©* 
#?LsetUTtt3 o~8 o%m&. vmmn&iii, 
Ttti tfm*^ i o o Mm sa^a^TJBs. ens© 

[0227] y^nt^^Tt). #hb«*© 

fc»fcB*fi:LV>. fiLC<0«&, -> a 
©JHBKft*©T. «aKli#«ftlJ*'3Tli&5ft 

t». *?ia&LTt*MiD. TRttSOXSK. ±HB 40 
9 5%gfl»l«FSHr>. 

[0 2 2 8] £©«^BTRffi«T-CB3lf5±©S£#« 
[0 2 2 9] $mW14 

5Hfl£»^«i»H8S OSS* rNafion: *@Du Pont 
ttS) ©&» (Aldrich *fc») t»*lt*iJ?-?»5 
»». * 'J 7i"J JHUt h >J ">Ai§#iOfi»ffi*U 



4^19^6-1 8 80 0 8 
U^-a<@JB#tt;5¥S 9 : l»C&-5«t5»CP5^at* 

[02 30] g|JS0!|l 4TB1 Ocn. 3cm©"*j*KC:© 

e«ep«4fifp«u «-*©jyg5a«-y$-;i'y#:'S 

ftUTSttU ¥ffi4S3*J©SBit#£fe§SU;fc. 03 3 
K CCDXttttQK***?. H 3 3 fc*V>T. 3 7 Bj« 
flffi, 3 8»Kft3HS. 6 0BH#K»^««atK* 

&tfv?—fre>uzmmnm. s 7tt=y^u#>*» 

0 3 4B±i2jg«S8IBj©S5 
*Se?£5R'r0rffi»T<5-5. H 3 4 ir*5V»T3 7 ttjSRW 

5 7\tmmmmmftr$>z. &n&s 6 1. immmn 

#57 <h<D&l£gB$m^;7 □ >5*W X/t-ya > 6 5* 

UTMHIMIftftttBIsfe. *©«5£H£a3 5ICt* 
r. ST, -tffiSS*#6 6*S«-fe;MSS6 7C«Uft 
U mmmm\Z&fl&£Zfim&mZi?Z>1!Ltb<D&fS& 
3 8, SaAn6 9, SSUUP7 0R««fit7 1, £ 

[0 2 3 1] 5 

suim i 5 tharm 1 3 tnmtzfmisnsemitna 

5 • fte&»?LTS*»Sftfr&fr>. 

[0 2 3 2] 9HM1 6 

[0233] &L±mmm 1 4~ 1 e «««»»««©& 

tO. 2A/ctf am^f©«BE^ 1 tC^f. 
[0 2 3 4] it«!OT4 

8 o , c©ia*f caiaa-a-fc*jR*rxs«»ufcfflB* 

SSW 1 3 t|^S©^ffi-ceESJHSLfcJg*S^ 1 IC#f 

Era. 

[0 2 3 5] it&fflS 

2~1 4Cffl«r»fc©tRli;*«jR^-*5cm- 5 
cm©^-}Sfc«erb. IEftWffi^t^:*2«lc©r:«y-5r^» 
*©^?Ltt«lie«-C«A/fe*. dn*4«iL^»L, ft*© 
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(24) 



4$B!¥6- 1 8 8 0 0 8 



45 



46 



[0 2 3 6] 







200 iA/cb " SJSSfBE 




(BV) 


(■V) 


91910114 


4 0 5 


285 


mtfli 5 


4 15 


300 


HJifli6 


405 


290 


mm 4 


385 


265 


&n&5 


400 


280 



ifcfc, 1 4 t JtRW 4 ©«8*K*Sf«»K:^V>TO * [0237] 



[312] 





(Ci » ) 


200BA/CB 1 

«* ifi* 
(■N) 


(M 9 ) 


(CB) 


(CI > /H) 


£ttffl4 


30 


57 


»12 


0. 4 


2 11 


it«W4 


25 


56 


»3 1 


1. 24 


554 



[0 2 3 8] $ &MW 1 4©«S«jBm««l©Sm* 



ftm^ft-o ftm&<z>nm&& 3 \zm-r. 

[0 2 3 9] 
[^3] 





(BV) 


60 bA/cb* H8*E 
(BV) 




2. 80 


1. 65 


AH-#(1:1> 


2. 70 


1. 50 



[0 24 0] Sgffiflll 7 
£f H 3 8 C^-r«S»«ttSK(PUft:. jg«SB 7 4IJ0 40 

&M#?nmn r 5 7 e tmitmm 7 7 

£©2tffi7 8#g9:eLT**. ZldT, *R*4t8, IMbflJ 
* :NafIon: #@Du pont tt®) SfflUfc. 7y5-f h 



[0 24 1] ^CD-fe;i/*fflVJT2 0 mA/cm» ©SflSESgS 
»rUT. 2 V©^g?ifiiS«iS7 9ICjS8«ffi7 6 t^S7 

8&tJfcir. 3»w»ffi«i^S:ffn, mm^'jyuy> 

[0 2 4 2] Jtg#96 

[0 2 4 3] *8&£03 9ICjR-r. attbT«C«*ff ■=> 

fctl 0 0 0$H^TfcBSV>tti:fi«EE£*§}SL'T^-5. 
[0 2 4 4] mSOTl 8 Jt«W7 

7©®©ffi&l 0-fe;HBSL*:S«l§KfeL 
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47 

s lt»« $ -ttja d ©-fe;niiS[« s ns «fc 5 

£©0-C«. No. 3 t^S U 7 l/y ->i 1/ W5«SS 

7,<iv3- (A) £i»D8l*.. 3&K1s^©«»ffi;&:»« 

yWy^ (B) *WK>&7L, ftflWsNo. 
4, No. 5. No. 6<D-t)Vfr*>$Lmzmm&W.Q- 

[0 2 4 5] £©«fc5fc*&bfc««l£:, tfc«£bT 
©ife®&te£04 lfc^-r. 

co 24 6] mmmi 7t^»i:, &mmi 8©s^ 

t>. 1 0 0 0»JSoTfci«V5m73«JESjgt»bTi»^b 
[0 24 7] 

t^w©a*] £A±#^bfc*n<, *m&m\z£tui, 
[0 2 4 8] -rut>t>. *mo>B&wm2\zwtz>m\ 

[0249] afc, *a©a«©^3Kwr5%w»c:«k 
n«, 'mMzmvitm&zfM. pmi!ss©*iit©«m 

[0 2 5 0] *H»awa>«4icgi-rs^wc«fc 

[01] *.&me>-nmm\z£*wi>-*&*rrzi!& 

[H2] m\\z7fr*3-'rZ'*)VMm*.n\/-*<r>&i&m 
£iS9rr5fc»©0. 

[03] *«^<D-fe^U-^S^rr-5«S<Bf««6(0<BO^ 
[04] *«^co-HJg«flIC«J:S-feAW-^S«^fcj^ 
[0 5] #B^©1:/^-:?S#^£il«&f8?a©te©2i 



(25) 4$M¥6 - 1 8 8 0 0 8 

48 

[0 6] #BW©4r/*l'-*£#^;fcf£»«te©SS(C 

[07] 03 \zfttm*mL<»&tew<z>mmm&*m- 
[08] 04 K^«»@»©g^w©ig8s«/££ ?*-r 
[09] 07i^-ries»m?a«$s»cai^3*fcwo® 

««j££*f»rffl0. 

[010] *&wo&nmm<D9iBm<DEtmi£&7jk-ir 
io -wwr>x*$mw. 

[011] *fEW©«s»«?a©»«)WT«it**-r-«B 

1»r>X£&*i0. 
[01 2] *«W«>»«)Wtt«ljiSWTS«»«»<D«| 

^*s?s:wit^-r0. 

[013] *«Wlc«fc*«!Hsf«»OiW»#lt«|jgcDffi© 

05*«scwiw^-r0. 

[014] 01 2*i«fct;0 1 3 \zm-rmmma<omtbtt 
[01 5] *&mzj:zmmwMv>mibmm&<Dt< *> 

20 \Zfa<7>m&mTm. 

[0i6] x&mz&zmmmi&amtbmim&aii z 

fc«©«*jK-T0. 
[017] «fl&»»Wt«BiS.(D^0!^-r0. 

[0i8] *&w<Dmnmmiz&?z>m&wttemm&? 

[019] *»W©*8»«?6tc*Jtt*«RfiKft:tti«)KT- 

[0 2 0] *»^o«»S?airfflv»6ns«8»Kft:«S» 
T©«ffiHlfi:*SKWr*fcie)©»r®0. 
30 [0 2 1] *«5§©*HHR««*^tr/^«S»am©* 
jtS^T^«0. 

[02 2] 02 l©/h»j&tt«»Kffiffl3n*j&»e?a 
##©*tti0. 

[023] 02 1 (otmm*nt&<om&&7F&mm. 
[024] *»gg©iiiiR*mjft««*^tr/h^*s»«?i& 
©«^*^-r»«0. 

[025] 02 i<D'mmmmm<Dmi&m<Dj3fafrc>& 

[0 2 6] *««©*[HR««*^£r'J^*8»«m©«8 
40 K{fc8lffi©*lJSS5R-m«l0. 

[0 2 7] *«W©leHR*»ia«8«S^tf/h»«S««?a 

©««*^-r^0. 

[0 2 8] #8W©jl«a««!©jgSeB©E*!J«f£©-e9 
£;ST#lJS0. 

[029] *&w<oi)&nni&<Di&n&<Dmmmi&<o-m 

[0 3 0] ««?KS©*lig«35S;0. 

[031] m»«ja*©feK#gfj£^-r&5£0. 

[0 3 2] *«K©S5Jfi«l 3Rt^ltttW34J<i;^4lc 
50 «*«8»««l©l$l8]-«JEE'J$tt0. 
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m 3 3 i m&m i 4 fc«*9es«:©«B&0. 

0. 

ch 3 5 ] m&w 1 4 iz&z®Mt!&mni&<ommw. 

[0 3 6] ftMffl 5K«-5?2@#©8!iBZeS#CD«lil§ 

0. 

[03 8] mmmi 7 £««j^«tt0ttj&«;K?i3» 
0. 

[01] 




(26) »BI¥6- 1 8 8 0 0 8 

SO 

[03 9] fttJSW 1 7 fc«*«tt«»©l$H-«E!&fl: 
0. 

[04 0] £1809 1 8 K«*«m«?ficD«fiS£^-riIW& 
0. 

[041] njfiw 1 8 \z&ztmmm<o99w-mBift&. 
0. 

[04 2] tt*a>£»«tt<0«KH. 

[0433 j&mnmommmmi&Tii-rmifa* 

[04 43 *5BMC0jil8»a}6cDjg«g8OE^«*S©-« 

jo *^-r«^0. 



[023 




[033 [043 
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-64— 



4$P8¥6- 1 8 8 0 0 8 



II 7] 



12 0] 





12 1] 



[02 2] 



33-- 





[0243 



[02 3] 



32 







j 




1 






\ 












22 


'* * S* # * , * * • * ' s S S 



41 



[03 3] 
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(30) 4$H¥6- 1 8 8 0 0 8 



[02 5] [BJ2 6] 




-66— 




—67— 



(32) 



6-188008 



134] 



55" 




[039] 




(V) 



[04 2] 
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(33) 



*S88¥6-1 8 8008 




[04 3] 



(34) 



4$B8¥6- 1 8 8 0 0 8 



[04 4] 




(72)56913? »* MSJ 

»3Sjiim;ii*5re#K/jMfii3t^Br i * 

(72)589I# &gi 

i*5SiiimjuiiS5m#K/Moim2»ris« t* 

(72)»^# *g 9» 
(72)$89!# iffiS 18 



(72)$e9i# rtBB g 

»?s;iiJR;iiesr&^K/M6j*2i»ri#« * 

(72)?S9J# t* J#- 
(72)S£W# 

(72)5691* SSffl «q 
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